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Tse,M.K. ;Cho,J.-Y. ;Smith,M.R. , I I I .Org. Lett. ,3,2831, (2001) Shimada,S.; 
Ba tsanov , A . S ; Howard , J . A . K . ; Marder , T . B . Angew . Chem .Int. Ed. ,40, 21 68 (2001)) 
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S^*rS^V>ofe^JH^&^f So (8) Tftt'<>^>ail©jh!>jR-fbS:flpjR4ST 
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ib&m ( i ) (v i i) ©mM^ vxity^y ; z 

-x^jvy^y, z -^jvy^y^ 3 --f y y°n fcf;i/y^y, 2 — fyyat: 

;i/y^y, 2~y^-;V7^y, 3-^75X 2 — fV^f^75>, 3- 
>fV^^79>, 3 ,4 -£?;*^;i/y^y, 3-^-4-^75 

2 , 5 JVy^y^ 3, 4 -2Mv:7n ^75>, 2--fyy°nfc? 

3 -^^t/y-^y, 3 -y^-4 -*f yyntOi/y^y, 2-y^;i/-5 
— f yyn fcr;i/y^y^©y;i/dp;i,y^y^ 3-*h3r>yy^y, 2-inh^ 
i/y^y, 3-y*N3f$/y^y % 2-^fy7n^^77>, 2-^h^i/y^ 
y. 3 -m h*y~y^y^(DTJVn%-*/z?^ym. ; 3 -n hny^y, 2-~h 
n77^®-hn77>i; 3 -vy J y^y, 2 -VV J y*7y^<Dl/7 J 
75>i; 2-^nn75x 3-^nn77>, 4-^nn77>, 2-7n 
^ey^y^cz)/May ^y^ ; 3-h'j7;i/tn^f;i/77X 2-hyy;v^-n 
^^y^y^o/Nn^yftT^^i/y^y^ ; 3 -^j^A^>f ;i/y^y, 2- 
5**^/i/:fr/wt s e>f ^/y^y, 4 -SJ*^;i/#/i/.rt*e>f ;vy^y^0itj;vA=e^ 
jvy^ym ; s-T^^-Jiy^y. 2-r-fe^;by^y, 3-7^;^f;v77> 
^<DTy;i/y^y^ ; 3 $/#;i/jj?~;i/y^y, 2 h^p ^#;i/3j?-;L/ 
y^y, 3 -xh^p t/^;^^— ;i/y^y^<z)r;i/zidp^7!j;i/7K— ;uy^y^ ; 2 
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^^>^(Z)Ngg|T^ J y^ym 4-^DD-3-^75X 4- 
— 2 -^nn77^07;i^;ND77>I ; 2-*h3r*/-3-*3 : - 
^^7>, 2 h^p^-4 2 -X h^pi/- 5 -^f;b77> 

-4-^7777X 3-^nn-5-^7;77>, 4-^nn-2-i/7; 

y^;y, 4-^nD-3-i/7;77^©i/7;iI^nn77>i; 3-^ 
nn-2--hD77>, 3-?nn-4-zhn77>, 3-#nn-5-n 
y, 4-^on-2-rhD77>, 4-^nn-3-^hn77>f 
©-hnfi^nn77>I; 3-^nn-4-7^;77>, 3-#no-5 
-^^^-7i/T^ 7 y^y, 4-^nn-2-^w^;77X 4-^nn 
- 3-^^^;i/T^ 7 77>f07^;^nn77>I ; 3-^nn-4-^ 
Jt=tjji> y^y. 3 -^an- 5 -^^^;i/7j;i/A^-r;i/-7^>, 4-^nn- 
2 ^^Tj^A^e-r 4 -^nn-3 -Px^jujjjvA^jjuy? 
zs^ojjjvA^^jvtuu^^ym. ; 4-^nn-2-b'j7nn^^77> 
„ 4-^ nn- 3 — h y n^^py^y^cDAa^ y^tTJV^-;i/\u y^y 

l;^y77>; 6-^fM>!/77>, 4 -*^;i/^y yy ^y, 5-* 

^;i/^y i/y^y^ 4-^V7°nif;i//Ov*77>, 2 ->f V7 , ofcfM>v*7 
^y, 6 — f yyntr^yyy^y, 3 --r y y^;nf;i//<y y^y, 5, 
6-W^M>i/77X 4 -y^;i/- 6 -*^;i/^yyy^y, 2,5-^ 
^^■ji^^yy^y, 3, 4-i?^V7*DifM>y'77>, 4--fyyntf;i/ 
-5-^fM>i/77>, 4-T/^;b-6 — f yyntr;i/^yy^y % 2- 
5 — r v y'ntf^^yy^^^^cDr^dp^/oy^^^ig . 4 _^ h 

drM>^7 7>, 4-Xh^J//<>y*77>, 5-7>^^^>y77>, 6 

--f yynjtfdf *y^yyy^y, 5 h^^/<yyy^y, 6-iF^m> 
yy^>. 2-* h^i/^>y*77^®7;i/3^rt^<>V'77>li; 4-— h 

n^^^x 5--hn/Oy*77>^®-hn^>!/77>i; 4 - y r 

M^/77X 5-^7;^>^77>^0!)i/7;^>y*77>i; 4-^n 

n^oy-y^y, 5 n n><y yy ^y, 6-^nn^yyy^y, 4-yn 



ffi§E# 2003-3035751 



2 002—061044 



, 5 - h y ^;i/^n^5 1 ;i/^<>y'^^>^(3!)^n>7*>'ftr;i/^;i/^>v-7^>'^ 

-y^W^^fM>!/77^(!)^jl/^>fM>!;77>i ; 4 — T 

•feTVi/^yyy^y, 5 -7tf;i//<>y77X 6 J 4 JV^yJy ^ y 
f©r^M>^75>g ; 4 b^tsJjJVTS-jlKy^/y^y, 5 h ^ 
i/^^/j|f-;i//<>^7 7X 6 -x htrisjuiin—Ji^y^Jzr^y^&Tfr^i 3f 

>> 6-^f;i/7^;^>^77>, 4 -P^^A/T * J ^y yy^y^;<z>N 
SSIT^ J sO^y^ym. ; 4-^on-5-7^'<>v'77X 4-*^^ 
-6-i'nn/<>y77>'f0r^^bADK>y77>i; 2-*b3f*/-4 

-^fM>^/77>, 2 h=3f£/- 5 -XJ-fr^yVzr^y, 2-x.b*r*s 

- 5 -*7-;i'<yv'7^y^<nT)vn3ri/yAs3r)V'<yi/7^yM ; 4-?uu 

- 6-i/7;^>^/77 y^(DJ\ U ^7M>m7x >S ; ^Tyxy ; 3 
-^fjbft7i>, 4-^Wt7x>, 5 -^^^f^y^y, 3->f V 

7ntf^t7x>, 2--f yynif^tfyaiy. 4 --f y^q tr^f^y ^ 
y, 5 --r yyntf;i/^^-^ai>, 2 --f yyntf^g^yxy, 3--fyy^- 
^tOi/^yxy, 3,4-^wt7x>, 3 -zf<m- 4 

7iX 2 , 5 -^^^;i/^^yaiy, 3, 4 -V^iV^U b?;i^;Ty ^y, 2 

-^fyyntf;!/- 3 -*^;i^;Ty a: y, 3 -7^-4->ry7n Wt7 
xy. 2 5 --f yy°n tf^^^-yaiy^cDr^^^^^-^^y^ ; 3 

h^^Jfyxy, 2 - 31 h^fi/f^7x>, 3 -7h^r>>ft7xX 2 
-^V7D^i/ft7x>, 2-^h^^7xX 3-Xh^i/ft7x 

y, 2 b*ri/^*7aLytg<DTJimri/^*y^ym ; 3--hnft7x 

y, 2--hnft7x>^ffi-NDft7x>I; 3-i/7;ft7xX 2 
-^7;ft7x>f0>>7;ft7x>I; 2-^Onft7i>, 3-^a 

ng^yccy, 4-?nn^7x>, 2-7n : eft7x^0Anft7x 
y^; 3-hij7Ji/tn^f^7x>, 2 - M y;^n^^;i/^^*yaiy/ 
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2-^h^r>>^M-;i/ft7i>, 3 -:c h ^yitj}V^=L;V^^Z7aLy^ 

7ai>> 2 -^j*^;t/7^ 3 - y^f ^/7^ 7 f t7x>f <Z)N 
figlT^ ;ft7i>| ; 4 -#nn- 3 ^y, 4-^5^;i/-2 

-?Dnft7i>f©r;i/^;i/;\nft7i>l 2-j*h3f*/-3-;*^;i/ 

2 h=¥£/-4 -^^;V^7h73C>, 2 -m hdp^- 5 
^^-^^^^^TyVn^r^Til/^^^^-^ai^^ ; 3 - ^ n n - 2 - J ^Jt 

y^y. 3 n-4 -i/7; ^t7x>, 3-7nn-5-i/r;^7x 
4 -#nn- 2 -i/TJ ^^y^y, 4-?nn-3->>7;ft7i>§ 
ftyy; 2uu*7f7aiyw. ; 3-^an-2--hnft7iX 3-^nn 
-4-~hnft7xx 3-^nn-5-zfnft7iX 4 a n - 2 
-—hu^Jry^y* 4 - ^nn - 3 -n bnft7x>^©^ hn7 nnft 
7x>i; 3-^nn-4-7^;f*7xx 3 -^nn-5-^f;vr> 
y^^^:/, 4 -^nn- 2 -s^^^^T^ y^^-^ai^. 4-^nn-3- 
WWUft7i^©T?;^nDft7i>| ; 3-^nn-4-^j 
TW^-f ;i/ft7i>, 3 -?nn- 5 -^if^/^j;wt=E>f;W7xX 4 
-#nn- 2 -^^i/^i/A^ ^^^xiv, 4 - ^ an - 3 -s^*^;^ 
jua^ ji^Jry ^ytgofuvA^^;],? nnft7i>| ; 4 -#aa- 2 - 
hVyu n^f;bft7x>, 4-#nn-3-b V7na^wt7i>f 
©;\ny>ft7;i/^;^nft7x>i ; ^>^7xx 6 

W7x>, 4-^fM>i/ft7x>, 5-^fM>l/ft7iX 4- 
•-r Wu TdDlsKyy-^-Jty^y^ 2 — r V^n^jV^yV^^ryaiy, 6--fy 
7 , n^/<>yft7xx 3 ->r v^;i/tf;i/^c^y^^-7x>. 5,6-*? 

^fM>i/ft7xX 4 6 -^f;i/^>!/ft7x>, 2,5- 
S?* ^ /I/ :7:t>, 3, 4 - y>f V 7*D If V*f 1 7 x 4 - -i 

V7°uif;v- 5-^fM>m7xx 4 -zf^-JV- 6 f V y°u tf 



mH# 2003-3035751 




#2 002-061044 



>!/f^7i>I ; 4 hdr^^>y^>e-7x>, 4 -X h 3f S/'O 

x>, 5-yh^M>^7i>, 6 — fy^njK^M>!/f^7i>, 

5 h3f*/^:vy^;tyx>\ e-ib^Mi/l/^xX 2-^h^ri/ 

; 4 —9 nn^>!/^7x>, 5-^nn^>yf^7x>, 6 -^nn^> 
y^^xx 4 - 7n^>yf t7x>^o/\n/<>yf^7x>l ; 4- 

h'J7Mn^^M>yft7xx 5 - h y7;i/tn^f;i/^>^/f*7x 
^©/Natf y/ffcr^^yy^^yx:^ ; 4 ;i/^yy^;f y 

xy, 5 -*;^^/i/*^/7X*E>f/i/^> 1/^*7 6 -s^^/i/j&zwt^-f /i/ 

K>y*^7x>^©^j^;t^>f^/<VV*^7x>IS ; 4 -y-fe^/WO!/^- 
t7xX 5-TtfM>^ft7x>, 6 ;>fM>!/ft7x^ 
07^M>!/^t7x>i; 4 - h^f ^AM-M>!/f t7x>, 5- 
* b*cS/ jj)ltf—J]/'<y)/?'3'7^y, 6 -x \Z^$r?^ 
y^£<DTJVzi*Z/3jjvtf~;i/'<yy*^#y l x>I ; 4 -7$ M>i/f*7x> 

, 5 -T^ y^^^x>. 6-Wf^7^;^>!/f^7x>, 4-2? 

J*^;i/T ^ y^;fry xy^GDNggiy^ / ^yy^tf yxy^ ; 4 - ?a 

n - 5 -7*W>!/ft7xX 4 6-^nn^!/f^7x>§ 
©7^^I//\n/<>yft7x>S ; 2 h =3f >>- 4 -*^;i/^y l/?-yt7 x 
y. 2 hdpi/- 5 -^fM>l/ft7xX 2-ih^i/-5-^fM 

>y^^-^i>^<z)T;i/n^5/r;i/=¥;b^>^^73:>ii ; 4 -*nn- 6 - 
^7;^>yft7x>^<Z)Ani/7M>i/ft7x>I; fcfn-M 2-^ 
nntfn^M 3 -#nntfn-;w 4-^nnifn-;i/, 2 -yn^etf n -)i 
^<z>s\ui£n-;]sM ; 3 -*^;nfn~;w 4 -*^-;i/t: 0 n-;K 5-*^;t/tr 
n-;K 3 — r v :7°ntf;i/fc?n-;K 2 ->f y^ntf;i/trn-;i/, 4->fv^n 
i^;i/tfn~;k 5 ->r yy*n tf;i/fcfn-;i/, 2 --f y 7"n tf^tf n-;t/, 3->r 
yy>;i/n°;nfn — ;w 3 ,4 -t^^yi/tr a-;i/, 3 -y^;v-4 -^^;i/tr 
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d — ;k 2 , 5 -s?*^;i/tfn-;K 3, 4-^y^atf;nfn-;k 2 — f 
-*^;nfn-;w 3-^;b-4 — r y^n tf;btf 2 
5 ->r vyntf;i/hrn-;i/^0r;i/dp;i/if n-;i/^ ; 3 h^s/tf 

a — 2-a:h^^lfn-;K 3 -^h^r^fcfn-;K 2 ->f V^DTK^^tf 

n — A, 2 hdp^/if n-;K 3 -a: h3fi/tf n-;K 2 h3fS/tf n-;v 
^(DT;v=r^rS/tfn-;i/^ ; 2-#nn-3-* h^*/tfn-;K 2-^nn- 
4 — ^ hdr$/fcfn— 2-^nn- 5-xh^^fcfn-;K 3-^hntfn- 
2 -~ h n tf n-;i^cs>— hu tfn-;Hl ,• 3 -*/yj tf n-;K 2-*/y 
; t? n-;TOi/7; tfn-;i/^; 3-^nntfn-;K 2-^nntfn-;K 
3 — ^n^etf n-;i/, 2 n^tfn-;i^<z>/\n;f >tfstfn-;i^ ; 3-hu 
?;i/;*-a*^;t/tfn-;K 2 - h U y)Vytu^^-j\/i£ u~;\/ig<D/\nJf>fcyji> 
*;t/tf n-;M® ; 3 -%jiA=e4 u 2 -s?*^;b#;w^-f;nf n- 
;k 4 -t;^^;i/^;i/A^-f ;i/tf n~;i/^cD^;i/A^E-r;i/if n-;« ; 3-y-fe 
^;i/fcfn-;K -yiz^;i/tf n-;w 3 y-f ;t/tf n-;i^©y >:/;l,fc?^- 
;^^ ; 3 h^f n-;K b^#;i/7K:r.;i,.tf n-;w 3- 
x h ^^^;i/7K-;i/H , n-;i/^«>T;i'n^re/^;i/7K~;bfcf n-;i/^ ; 2-y * / 
ifn~;K 3-r^ytfn-;K 2 -s^^y* y trn-;w 3-v*^jiy 
$s tf n-;i/^tf>Ngg|y * y Vu-MM ; 4 n a - 3 -:/^;i/tfn-;w 
4-;*^;i,-2-^nntfn-;b^<Dy;i^;w\ntfn-;i/^ ; 2-* h**s- 

3- ;*^;i/tfn-;w 2 h3ft/-4 -*^;t/tfn-;i/. 2-xhdr^-5- 
^^^i/tfn-^^r^rr^i/r^dr^^n-;^ ; 3-#nn-2-^y7tf 
n-;K 3 -^nn-4 -i/y; tfn-;K 3 n a - 5 ->>y / tf n-;i/, 

4- ^ an- 2 -%/y j tfn-;w 4 -#an-3 -t/y j tfn-;i/^©^y y 
g&^nntf n-;HK ; 3 n n- 2 h n tf n~;w 3-^0-4-- 
Nntfn — 3 n n - 5 h n tf n-;b, 4 n n - 2 -n h n tf n 
-;k 4-^nn-3 -r.hntfa-;v#<D~hng^^nnifn~;i/|S; 3- 
?n □ -4 -y^ J tf B—/i/, 3 -#nn- 5 -*;*^;vy * y tfn-;!/, 4 - 

tfn-;t/, 4 -#nn-3 -£?;*^;i/y^ ; tfn- 
;^©7^;^nntfn-;i/l; 3 -#nn-4 -#;w?^ ;i,tf n-;w 3- 
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*e>f ;i/trn-;i/, 4 -*nn- 3 -^*^;t/#;i/A=e-f ;i,tf n -;i/^(5D^;i/A^ 
>f ;b^n n ; 4-*nn-2-h 'j7Dn^f;nfn-M 4 n 

n- 3 - hu 7nn^^;i/trD-;v^©/Nn>y>-fbT;i/dr;i/7Nnifn~^^ ; t5 

T^)\y, Kyy*j;i, ; -f ;v*g<DT y;i/^, t - 77 *? * * )V i/ V fr^ 

;^©T;i/n^rt/^;i/3K-;i/^©gmS$:^LfeN^^n--;i/|i ; -f y F- 
;k 6 -*^;i^f y f~;k 4 y f-;k 5 y f — ;k 4 

— f y yntf ;u-fy f-;k 2 — r yyn tf;b-r > f-;k 6 --f yyn tr;i/-f 
yF-;K 3 --f yy^;i,tf;wy F-;k 4- 
^-6-^fM>K-^ 2 , 5-*?*^;i,yy K-;k 3, 4-^-fy 
^ntf;i/>fy 4 ->r y zfn 5 -;*^;i/-f y f-;k 4-^^;i/- 

6 — f yynt?;w y F-7K 2 5 --f yyn if M> P-;i^<z>7 

;W>f>F-;i/ji; 4-^h^rW>K-;i/, 4 -rc hdfWy F-^K 5- 

yh=¥W y F-;i/, 6 ->f yyniK^fW y f-;k 5 b^y-f y F-yt/ 
, 6 -x h^y-r y f-;k 2-* h^w y F-^cDT^n^py-r y F-;i/ 
^S; 4-nhn-f y F-;k 5 - - h n >f > F-^o - f n >f > F-;i/i ; 4 
-yr/>f y f-;k 5 -yyy y F~;i/^cDyry yy f-jiM; 
nOF-^, 5-?nnyyF-;K 6 -#nnyy F~;i/, 4-yn^eyy 
F-;i/^©7Nn-r y F~;i/M ; 4 - h y 7;i/tn^f;w>F-;i/, 5 — h y y 
jv*u*^)ij y F~;^©An^fy^r;v^;i/>r y K-^JH ; 4 -#7w^-f 
;h>F-;k 5 we^ji/j y f-;k 6-j;^fw;wt€^ 

A-f > F-^©^;!/;^^;^^ F-;i/i ; 4-7tfM>F-^, 5—7 

iz3=yi/>fy f-;k 6 -y# y y;i/yy F-^cD7i/;w y K-^3B ; 4 
b*ri/j};vtf-)i^ y f~;k 5 - ;* h ^y#;i/#?-;i/y > f-;1/> 
$/#;t,jtf-;W > F-;W©7;i/n*y;2j;i,jj?x;W y F~;b^ ; 4-T$J4 

y F-;w 5-7^;>f>F-;i/, 6-^^t^;^>f-;k 4-^*^=- 
jit $ j >r y F-;i^<aNM!7 5M>Fyvi;4-^nn-5- 
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y K-;k 4 6— ?nn-f y F— ^«DT^*^n>f> F-/1/JK ; 

2 N=2f*/-4 -*^;t/-f y K-;K 2 — * h3f*/- 5 - ;* y F-;K 
5 y ^-JV^oyjvzt^ri/Tjv^-ji/^y F-jlM ; 4 

-*nn - 6 -*/TJjy F-jv^<dj\uSst ; ^ y F-/HH ; t&iB-f y F-;u 

„ /^yy-f;!/, y~#y--f;i/^<2>y t -^/i/S^^/i/S/y;!/, hy^^ 

;i/zrdps/^j;i/^— M^ofil^f LfcNfiI>f> F-/I/JH ; try*?y ; 2- 
*5=yi/try yy, 3 -*^;i/try 2-x^;i/try y> % 3— fy^n^ 
tryyy, 2 ->f yynt?;i/try *?y, 2 -^^;btry yy, 3-y^-;i/tryy 
y, 2 — r yy^;i/t?y yy, 3 — f yy^;i/tr;i/try -yy, 3,4-y*^;i/ 
try*?y, 3 -^;i/-4 -^^;i/tf y yy. 2 , 5 -y*^;btry >yy^ 3, 
4 -*M yyntr^try yy, 2 ->f y yn t?;i/- 3 -*^;i/fcry py % 3-zf 
=s~yv- 4 — f yy*n tr;i/try ^y, 2 —f&jv- 5 ->r yy*ntr;i/try i;>f® 
y;i/^try yygf ; 3 h^ytf y yy, 2 -x h^yt? y yy, 3-yh 
**/\*VPy. 2 — f yynjtfapy t? y yy, 2 h^if y yy, 3-oih 
=¥S/fcfy ^y^©T;i/3^$/tfy ^y^ ; 3 — n hntry 2-~hat?y 
yy*<z>— hntry s?yjg; 3-yyytry^y, 2 -j/r; try *?y&<DSsy 
j tr y y>i ; 2 - ^ n n tr y y y , 3 - ^ n n tr y y y, 4 - * n n tr y py 
, 2-yn^etfy ;yy^<zmn try y*y^S; 3 - h y -7 /M-n*^;i/tr y s?y 
2 - h y y;i/^-n^^;i/if y >yy^©/\n;f ^-fty^^try ; 3 
;t=e>f;i/try yy, 2 -y*^;t/#;w^.oi,t?y yy, 4 -y*^;v#;w^ 
■4 ;i/tf y i/y^(D^jv/i^4 JiifV i?yM ; 3 -yiz^try vy, z-y±?- 
jiWPy, 3-zf$jjji\£v*?y^<Dyisj]/¥v*jyM; s-* h^y#;i/ 
#-;i/tryyy, 2 h^s/*^3K~^try s?y, 3 -xh^^^;i/jjf~^,tr 
y >yy ^©r;i/zi^ri/^;i/Ji?x;i/ti 0 y pym ; 2 — 7 ^ y tr y yy, 3-r^> 
try yy, 2-i;7f;i/7^;tfu^y 3 — s?*^;i/y$ 7 try y>f©Ng 
y try yyjg ; 4-^nn-3 -y^ixtry >yy, 4-*^;i/-2-?n 
n tr y i?>f©y;^ji/^ n tr y y y & ; 2 - * s * y - s - * tr y y y 
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2 h*i/— 4 -*^;i/tr y s;y, 2 -ih^j/- 5 -;*^;i/tf y vy^or 

A-i/TJMV *?y, 3 -#DD- 5 -i/TJ \* V 4-^nn-2-£/.7 

j try £?y, 4 tr y ^y^oyr^figl* n n try £?y^ 

; 2-^hntry 3 -^nn-4 -^hntry >yy, 3 - ^ 

nn-5--hnif'jj;>, 4 n n - 2 hn try *?y. 4-^ an- 3 
-^hntry^y^©- hngg|?nntfy £?y3g; 3 -^00-4-7*; tf 
y*?y. 3-^ nn- 5 -t;*^;i/75 y tf y £?y, 4-^na-2-^f;i/ 
7 ^ y tfy^>, 4 -tun- 3 -*?*^;br^ y t°y s^y^y* j #nntf 
y SJy ; 3 - & n n - 4 -j&/i//t*e>f /b tf y *;y, 3 - ^ n n - 5 - V* f- ;i/ 
A/b/t^/bt* y py, 4-zuu- z-vzv-ji/jjjvrt^j j]s¥v*?y^ 4- 
^nn - 3 -^^^;i/;*r;i/A=e>f ;i,try s?y3£©#;i/A^w nnify 
; 4 do- 2 - h y y nn*^;i/tf y t?y, 4-#nn-3-hy:7an* 
v Py0$<z>/\uJfyikTJi/*rJbssnt?v pym ; ; 6-;*^;i/3f 

yyy, 4 y y, 5 u 4 ->f y^ntf;i/dpy y y 

, 2->fy^Dtf;i/^;u>, 6 ->f y yn tr;b3v y y, 3 — fi/ttjuvju 
*r;vy, 5,6-^f;i/^;u>, 4 -y^;i>- 6 y y, 2,5 
-*?;*^;b*y y y, 3, 4 -*?>f yyn tr;!^^ y y, 4 ->f yyntf;b- 5 
-^f;b^;uy, 4 --f&ju- e -4 vzfu tr;i/^py y y, 2-y^;b-5- 
-f yyn tr^dpy y y^©y;t,3p;i/3f y y ym ; 4 h^ydf / y 4 -m « 
h^t/^yyy. 5-^h^f^;ij>, 6 --r yyn/Jf^ydpy y y, 5-* 

h^^dryUy. 6 -31 hdf*/3y y >, 2 h =^>3ry y y^CD7;i/r2dr */ 

>mi 4— ~hn^;'jx 5--hn^;»j y^tf>:=.hn3f y y >i 
4-j/7y^; y >, 5-^Ty^r/y >^®j/7;^; 
yyy, 5-^nn^^yy, 'e-^nn^yyy, 4 -ya^y y y^©/>> 
n^v >J>I; 4 - h y y;i/^-n^^;vdpy y y. 5 - h y ^;i/^-n^^-;p^^ 
y y#<D/\n>f >fty;^;i/3v y y^ ; 4-^;w^;^; i ;>, 5-$;* 
;y=afy y y. 6 - P jia^j jv* j v y4£<DjijiA=£4 

V ym; 4 -T^Jl^-J ijx 5-7tm;ux 6-y^y-f;i/. 



2 0 0 3 -3 0 
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—Jl>3rS V >M ; 4-T^ydpyU>, 5-7^;^; 'J 6 - £?;*^;i/y ^ 
y ^7 U 4 ~^^^;i/T^ y *J y >^GDNggl7^ 7 y ; 4 - ^ 

na-5-^;i/^y y>, 4-^f^-6-^nn^; y>^®7^^Aa 
*y y 2-* h^e/-4 -*^;i/3ry y 2-* b=^>- 5 

y U 2 -X h3r£/- 5 -*^;i/3f y y >^GDT;i/ri:3pS/y;i/df;i,=!f ^ y >IS 

; 4= -^nn- y >^£>/M3 t/yy y >gw&¥tf sr^ 

[0 0 10] 

*^w^mv%6»tis>f y Wju&mmmtLTtej y s;*^ (ir) s-g-WLfe 

X) 



cod(i, 5.-S/*n;r**s;x», coe (1 -S/?u*z^y) , -f>^ 

y^G>TJl>ry<£mfc'&m'T*2b*). nttl*fett2t»6. JMfcf&fctt, IrCl(C 
ODK IrCl(C0E) 2 , Ir(0Me)(C0D). Ir(0H)(C0D), Ir (OPh) (COD)) 6>;ft S 

i/iooooo^;u~i^;k b < &4i/ioooo*e;i/~i/i<>*e/i/T*&«. 
[001 1] 



[f fc 2 8] 



IrABn 



(X) 



2 2 
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litZ 9] 




(XI) 



Ci^TKM, itt#*fctt#iifcK©c x _ 8 r;prz^^ -hns, i/7; 

it, 6&&tf6' ^{C^$tlfcR 6 ^:^R 7 ttTfa-|g^: (II) &^i" a ) 
[ft3 0] 



■R 3 

(I I) 

> An^>jg?, #;i//t=e-f;i/^, c^gT^^s, c ! _ 8 y;^:=r:3p*/# > /l,Jft- 
iy>s;y * >#<z)x^ 4,4' — v-x—'ff- 
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2,2' -lftTU^>, 4,4' hdp^^tf U *>y, 4,4' - 

tfx (^*^;i/y^y) etf u vy. 4,4' -s^nntftry 4,4' 
hntffcfy^y, 2,2' -tftfU *?>«>fc?fc?y i,io-?3Li-yxn y > 

SWIfctf&tiS. -ecD«M*tttf^. (tr^a^-h) 27iKD>*fctttf:J-ri-;i/ 
>J*9>K:&U, l/iooooo^i/^i^w ^£ b < m/ioooo ; e;i/~i/io ; e;i'-e&<5 

o 

[0 0 12] 

)gtefc<, ^y#y, 

3=-£/.K^<z>^ hy - ;*;i/3ft3f 2/ ; ^y-^y* h;v:ny, 3r*/yy % ^i/^l^ 
>^©^#^^7ic^ ; r iz h- h U ;i^£tf>- h y ; *m y yn tf;i/:n- 
-r- h^t Kn^^aiy. 1, 4 -^frdf^y, 1, 2 hdf £/:n# 

\sytn) • y°n tfi/> ^y zz-;v^©T;i/a-;i/^, #£L<&;r^#y 
, iy*y, s\7*y. ^•y-y^&mfcTkmmteifftm? £>*is„ ««o°c 
~1801C, ^*b<«3 0*C—1 5 o , c©M^H*e : ff e>« 

CO 0 1 3] 

MffifftKKMIft^ll (I) (VI I) fcSjTSB (I I (I 

v) r^^ti^^^ 3gft£« <£> ffi/BSff i§? & -r s 3 £ jc * y ^ j * ? 

(I I (IV) K:*f?-S3H£fifc»3& 

S3 (I) (VI I) CDffiteTSfcffcU 55?#»?«** (I) (VI I 

(i i (iv) jc^b3¥*«*iiat 

(I) (VI I) £2>f^E;i/~l 0 0f«$l<|j;2W~5 0 
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(iv) KML^mm&mm (D (vid &i/i 00^-2 

[0 0 14] 

. ^Kij;2~24i|ra§. Hi£4HCiyjifC£3M^<&^£lfc<> 
[0 0 15] 

^<ut, *lSiog^lnffes^(v), (vi) , (vi 1 i) , 

(ix) T*mztizi£mM®mm*vmik&®&mp>frz>i)\ mmzfo-tts^z 
featc, mmikm^ifom^ mm> gift, ^^^©51^©^^ 

[0 0 16] 
[0 0 17] 

mmmi 

2-(4,4,5,5-x- h^* ^ y-2-4 ;i/)5=-^"^ x. y 

tfx (if^-zr^-h) s^n> (1 mmoi) % ^mmmmm^mnhx^y 

*y (10 mmol) , M££ bTIrCl(COD) (0.03mmol) fe&M&^t. LTdtbpy (0 
.03mmol) fej:^^^>6ml 80 V X* 1 6 B#r»§t*M$b fco ^ 

S§U ^SSlf i|»7 5 %T*2-(4, 4,5,5-^ h^*^;i^l, 3, 2-^:^1^ 
n^>-2— f ;b)^;f :7;r:>'£#£:,, 
1 H NMR (400 MHz, CDClg, TMS) 8 1.35 (s, 12 H) , 7.20 (dd, 1 H, J = 3.7 a 
nd 4.6 Hz), 7.64 (d, 1 H, J = 4.6 Hz), 7.66 (d, 1 H, J = 3.4 Hz); 13 C M 



mH#2 0 0 3 -3 0 




5 
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R (100 MHz, CDGlg, TMS) 8 24.75, 84.07, 128.21, 132.35, 137.14; MS m/e 
43 (33), 110 (50), 111 (100), 124 (82), 195 (72), 210 (M + , 96); exact ma 
ss calcd for C 1() H 15 B0 2 S 210.0886, found 210.0881. 
[0018] 

mmmz 

2- (4 , 4 , 5 , 5-t" h ^ ;* ^ -l , 3 , 2- V ^ -9- ^ n ^ y -2- A Jl> ) * it "7 x > <D 
[0019] 

2-(4,4,5,5-fb9^f/I/-l»3,2-S?**t3Kn5>-2-'ffl/)f*7x>©^ 
MiSil bTIrCl (C0D)tf>ftfc> U JClr(OMe) (COD) 2 5°C-e 4 BSrlBLRJSS* 

[0020] 

2- (4 , 4 , 5 , 5-f- h 9 ;* ^ ;v-i , 3 , 2- s; n 9 > -2-> f ;v) ^ 7 31 iiri& 

£ b T IrCl (COD) <Z><ftfc> U IC Ir (OH) (COD) £^25^C7?4 B£HgM/& £ 
[0021] 

2- (4 , 4 , 5 , 5-r h 9 * *f~ fr-l , 3 , 2- P Hr 3r V U 9 > -2->f JV ) ^ ^ 7 x > © 
j«£ bTIrCl (C0D)<Z>fSfc> U lClr(OPh) (COD) &JfV* 2 5 °C7? 4 B^WSi* 

[0 0 2 2] 

2-(4,4,5,5-xh^-^^;i/-l,3,2-i;^-dp-9-5^n^>-2->f )l)^?f7 x 

i^x (tf*-3 9— M ^3^n>CDf^t>y lcif^a-;i/3K^> 1. 0 mmo 1 £ 

[0023] 



2 6 
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2- * 9 /I/-5- (4 , 4 , 5 , 5-^ b 9 ;* ^ /1>-1 , 3 , 2- 2? dp * n 9 > -2->f /b ) * * 7 x 

h NMR (400 MHz, CDClg, TMS) 8 1.33 (s, 12 H) , 2.53 (s, 3 H) , 6.84 (d, 
1 H, J = 3.4 Hz), 7.45 (d, 1 H, J = 3.4 Hz); 13 C NMR (100 MHz, CDClg, T 

MS) 8 15.36 , 24.72 , 83.85, 126.98, 137.62, 147.52; MS m/e 123 (31), 124 
(76), 138 (85), 209 (49), 224 (M + , 100); exact mass calcd for C 11 H 1? B0 2 

S 224.1042, found 224.1044. 
[0 0 2 4] 

mmms 

(4,4,5,5-^ h 9 ;* 9)V-1 ,3,2-*;#3r-tf-Jtfn 9 >-2->f ;i/) 7 9 > ©itrfifc 

#*«ateiaiMfe'&<* t l T 7 x > ©ft t> y Jc 7 9 > ft M v% i 4: 

ft = 9 2/8) -e&ofco 

X H NMR (400 MHz, CDClg, TMS) 8 (2-isomer) 1.35 (s, 12 H) , 6.45 (dd, 1 H 
, J = 1.7 and 3.4 Hz), 7.08 (d, 1 H, J = 3.4 Hz), 7.66 (d, 1 H, J = 1.4 
Hz), (3-isomer) 1.32 (s, 12 H) , 6.59 (dd, 1 H, J = 0.7 and 1.7 Hz), 7.47 

(t, 1 H, J = 1.5 Hz), 7.78 (m, 1 H) ; 13 C NMR (100 MHz, CDClg, TMS) 8 ( 
2-isomer) 24.73, 84.20, 110.30, 123.19, 147.31, (3-isomer) not observed; 

MS m/e 43 (33), 95 (28), 109 (31), 151 (100) , 179 (29), 194 (M + , 39); e 
xact mass calcd for C^H^BOg 194.1114, found 194.1122. 
[0 0 2 5] 

2-(4,4,5,5-^ h *JU-l t 9,2-V**ViRn 5* >-2-f JV)\£U-fr<Di!tf& 

h NMR (400 MHz, CDClg, TMS) 8 1.32 (s, 12 H) , 6.30 (ddd, 1' H, J = 2.3, 
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2.3, and 3.4 Hz), 6.85 (ddd, 1 H, J = 1.2, 2.2, and 3.4 Hz), 7.00 (ddd, 
1 H, J = 1.2, 2.4, and 2.4 Hz), 8.79 (br s, 1 H) ; 13 C NMR (100 MHz, CDC 

1 Q , TMS) 8 24.75, 83.56, 109.70, 119.99, 122.64; MS m/e 107 (49), 178 ( 

41), 193 (M + , 100); 
[0 0 2 6] 

mmm 1 o 

(4,4,5 ,5-5=- h ^ * ^;V-1 ,2,2-V7t*-V-tfp ^ >-2->f JV) tf U ^><D^ 

o 

X H NMR (400 MHz, CDClg, TMS) 8 (4-isomer) , (3-isomer); 13 C NMR (100 MHz 
, CDClg, TMS) 5 (4-isomer), (3-isomer); MS m/e 105 (32), 106 (73), 119 
(100), 190 (99), 205 (M + , 90); exact mass calcd for C n H 16 BN0 2 205.1274, 
found 205.1265 

[0 0 2 7] 



1 1 

2-(4,4,5,5-^h^^^;i/-l,3,2-^^r-9-Ji<n^>-2-^;i/)^>vr[b]^^7x 

a 

h NMR (400 MHz, CDClg, TMS) 8 1.38 (s, 12 H) , 7.35 (ddd, 1 H, J = 1.7 
, 7.3, and 8.8 Hz), 7.37 (ddd, 1 H, J = 1.8, 7.1, and 9.0 Hz), 7.85 (dd, 
1 H, J = 2.2 and 9.0 Hz), 7.89 (s, 1 H) , 7.91 (dd, 1 H, J = 1.5 and 9.0 
Hz); 13 C NMR (100 MHz, CDClg, TMS) 8 24.80, 84.43, 122.51, 124.08, 124 
.36, 125.29, 134.48, 140.43, 143.71; MS m/e 160 (80), 174 (87), 259 (25) 
, 260 (M + , 100); exact mass calcd for C 14 H 1? B0 2 S 260.1042, found 260.103 
8. 

[0 0 2 8] 
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mmm i 2 

2-(4,4,5,5-r V^* ^;i/-i .s^-sJ^tfjRa 9 >-2->r y [b] 



^tc.z£Mm*mmmi tmwkamftzmvmvfco WJ8 7% (2^7^ 

-fb#/3&/jN^-ft:=9 3/7) 7?&ofeo 

X H NMR (400 MHz, CDCI3, TMS) 8 (2-isomer) 1.39 (s, 12 H) , 7.23 (t, 1 H, 
J = 7.4 Hz), 7.34 (dt, 1 H, J = 1.2 and 7.8 Hz), 7.40 (s, 1 H) , 7.57 (d 
, 1 H, J = 8.5 Hz), 7.63 (d, 1 H, J = 7.8 Hz), (3-isomer) 1.37 (s, 12 H) 
, 7.26 (ddd, 1 H, J = 1.8, 7.3, and 9.3 Hz), 7.29 (ddd, 1 H, J = 2.1, 7. 
3, and 9.5 Hz), 7.50 (dd, 1 H, J = 2.4 and 6.6 Hz), 7.92 (dd, 1 H, J = 2 
.7 and 6.3 Hz), 7.95 (s, 1 H) ; 13 C NMR (100 MHz, CDClg, TMS) 8 (2-isome 
r) 24.77, 84.68, 111.97, 119.53, 121.88, 122.71, 125.93, 127.48, 157.51, 
(3-isomer) not observed; MS m/e 144 (38), 158 (25), 201 (100), 244 (M + , 
72); exact mass calcd for C 14 H 1? B0 3 244.1271, found 244.1274 
[0 0 2 9] 

mmm 1 3 

2- (4,4,5,5-T-h^^^;i'-l,3,2-^7h^-9-#n^>-2— f ;bM > F-fl*<D&&. 

h NMR (400 MHz, CDClg, TMS) 8 1.36 (s, 12 H) , 7.09 (t, 1 H, J = 7.7 Hz 
) , 7.11 (s, 1 H) , 7.23 (t, 1 H, J = 8.3 Hz) , 7.38 (d,. 1 H, J = 8.3 Hz) , 
7.67 (d, 1 H, J = 7.8 Hz), 8.56 (br s, 1 H); 13 C NMR (100 MHz, CDClg, TM 
S) 8 24.81, 84.13, 111.24, 113.84, 119.77, 121.58, 123.61, 128.27, 138. 
20; MS m/e 143 (35), 186 (42), 242 (27), 243 (M + , 100); exact mass calcd 
for C 14 H 18 BN0 2 243.1431, found 243.1438. 
[O 0 3 0] 

mmm 1 4 

3- (4,4,5,5-^ b ^ ^ ^;V-l,3,2-^:tf-3f -9-3tfn =y y-1-<< ;P)-l-( h V A V ZfU tf 
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^mmmmmit^mn vx^^y^y<D^t> y jcn - b u v^n^s/ u ;v 

*H NMR (400 MHz, CDClg, TMS) 8 1.14 (d, 18 H, J = 7.6 Hz), 1.37 (s, 12 
H), 1.74 (qq, 3 H, J = 7.6 and 7.6 Hz), 7.13 (ddd, 1 H, J = 1.8, 7.3, an 
d 9.0 Hz), 7.16 (ddd, 1 H, J = 1.5, 7.1, and 8.5 Hz), 7.50 (dd, 1 H, J = 
2.3 and 6.5 Hz), 7.67 (s, 1 H) , 8.06 (dd, 1 H, J = 2.8 and 6.2 Hz,); 13 
C NMR (100 MHz, CDClg, TMS) 8 12.73, 18.13 , 24.96 , 82.69, 113.71, 120.4 
1, 121.48, 122.36, 135.13, 141.19, 141.84; MS m/e 230 (28), 356 (27), 39 
9 (M + , 100); exact mass calcd for CggHggBNOgSi 399.2764, found 399.2766. 
[0 0 3 1] 

mmm 1 5 

1 _^^; l/ _ 3 _(4,4,5,5-^b^^^;i/-l,3,2-^^^if^n^>-2— f »-f > F- 
[0 0 3 2] 

mmm 1 6 

3-(4,4,5,5-^h^^^;i/-1.3,2-^^r*JKn^>-2->f;V)^y V 

h NMR (400 MHz, CDClg, TMS) 8 1.40 (s, 12 H) , 7.57 (t, 1 H, J = 7.4 H 
z), 7.77 (t, 1 H, J = 7.7 Hz), 7.86 (d, 1 H, J = 8.1 Hz), 8.16 (d, 1 H, 
J = 8.1 Hz), 8.66 (s, 1 H), 9.21 (s, 1 H) ; 13 C NMR (100 MHz, CDClg, TMS) 
8 24.93, 84.35, 126.48, 127.58, 128.42, 129.37, 130.54, 144.28, 149.45 
, 154.81; MS m/e 155 (89), 169 (54), 198 (37), 240 (83), 255 (M + , 100); 
exact mass calcd for C 15 H 18 BN0 2 255.1430, found 255.1427. 
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[0 0 3 3] 

2,5-tfX (4,4,5,5-^ h9il^-1.3,2-S;*^Ji«n9>-2->f^)^*73i>© 

tfX (t:t35-M ^>J?a> (1.1 mmol) , ^^*7x> (1.0 mmol) , IrCl 
(COD) (0.03mmol) 2£.t>Mtbpy (0.03mmol) feitft^^^eml 5:I^U 80 

°c -ei enMBiiii»a#Pbfe. £?stafriarbfc© , &, h;i/x>-e#$*b, fcfn* 

S*^Sfe?^bfe. *«»&l*ffi»*b, &£&£BU (4,4,5,5-^ h 

^^/I,_l,3,2-^^JKn^:/-2->f;i/)^:r:7x> 0.8mmol£#£:„ 
X H NMR (400 MHz, CDClg, TMS) 8 1.34 (s, 24 H) , 7.67 (s, 2 H) ; 13 C NMR ( 
100 MHz, CDClg, TMS) 8 24.74, 84.11, 137.66; MS m/e 43 (50), 59 (27), 2 
37 (43), 250 (100), 321 (32), 336 (M + , 55); exact mass calcd for C 16 H 2 gB 
2 0 4 S 336 . 1738 , found 336 . 1750 . 
[0034] 

mmrni s 

^I{t= 8 8/12) t$)ofe. 

X H NMR (400 MHz, CDClg, TMS) 8 (2,5-isomer) 1.33 (s, 24 H) , 7.06 (s, 2 
H), (2,4-isomer) 8 1.30 (s, 24 H) , 7.28 (s, 1 H) , 7.96 (s, 1 H) ; 13 C NM 
R (100 MHz, CDClg, TMS) 8 (2,5-isomer) 24.74, 84.23, 123.30, (2,4-isome 
r) not observed; MS m/e 83 (27) , 235 (29) , 276 (47) , 277 (100) , 305 (30) 
, 320 (M + , 63); exact mass calcd for C 16 H 26 B 2 0 5 320.1966, found 320.1962 

[ 0 0 3 5] 

mmmi 9 

2,5-t?x (4,4,5,5-^ b^^^;i/-i,3,2-^^^i?-^n^>-2--r;i/)tfn-;i/®^ 
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X H NMR (400 MHz, CDClg, TMS) 8 1.31 (s, 24 H) , 6.83 (d, 2 H, J = 2.0 H 
z), 9.28 (br s, 1 H) ; 13 C NMR (100 MHz, CDCI3, TMS) 8 24.73, 83.71, 120 
.35; MS m/e 234 (29), 319 (M + , 100); exact mass calcd for C 16 H 27 B 2 N0 4 31 
9.2126, found 319.2123. 
[0 0 3 6] 

mmmz o 

2-* h*s/-5-(4,4,5,5~r- b^^^;i/-i,3,2-^^-9-^n^>-2--f;v)^^^ 

[0 0 3 7] 

mmrnz 1 

2- (4,4,5,5-^b^^^>'V-1.3,2-^^^if^n^>-2->r;i/) -5-( h V 7 MV. 

[0 0 3 8] 

H»J2 2 

3- ^nn-2-^f^-5-(4,4,5 ) 5-rh7^fM,3,2-i;t^f5Kn7>-2-'f ;V) 

[0 0 3 9] 

IBM 2 3 

3-(4,4,5,5-^h^^^71/-l,3,2-^^^i?-^n^>-2— r;V)-l-(h 'J-f V^n 
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tf ;i/ */ y )v ) tf n - jii <d 

l t 7 x > ©ftfc y k: n - h y >f y :/ n tf/i/ 5/ u /i/ 

^e^ofeo X H NMR (400 MHz, CDClg, TMS) 5 1.09 (d, 18 H, J = 7.6 Hz), 
1.32 (s, 12 H), 1.46 (qq, 3 H, J = 7.6 and 7.6 Hz), 6.62 (dd, 1 H, J = 1 
.2 and 2.4 Hz), 6.81 (br t, 1 H, J = 2.8 Hz), 7.23 (br d, 1 H, J = 1.2 H 
z); 13 C NMR (100 MHz, CDGlg, TMS) 8 11.67, 17.81, 24.87, 82.71, 115.61, 

124.96, 133.67; MS m/e 83 (35), 223 (51), 224 (70), 348 (30), 349 (M + , 
100); exact mass calcd for C ig H 36 BN0 2 Si 349.2608, found 349.2605. 
[0 0 4 0] 

^m^m^mK^n^mmmmm d) (vi n ttm u 1 1 
(iv) T-mzft&fcvmib&®<D&m^*M&'*2>z}iK£*) : izs 
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